INTRODUCTION
One of the largest influences on the H-mode power threshold, (PTH), is the direction of the ion VB drift relative to the X-point location, where factors of 2-3 increase in Pm are observed for the ion VB drift away from the X-point. It has been proposed that the power threshold scaling observed in single-null configurations with the ion VB drift toward the X-point location (PTH -B) is due to the scaling of the magnitude of the VB drift effect [l] . Hinton [2] and later Hinton and Staebler [3] have modeled this effect as neoclassical cross field fluxes of both heat and particles driven by poloidal temperature gradients on the open field lines in the scrape-off layer (SOL). These fluxes act in a way to enhance the edge conditions required for the L-H transition when the ion VB drift is toward the X-point, and have the opposite effect when the ion VB drift is away from the X-point. These fluxes influence the edge conditions needed for the L-H transition but presumably are not essential for the L-H transition itself since transitions are observed with either direction of the ion VB drift.
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VB DRIFT EFFECT AND THE H-MODE POWER THRESHOLD
The VB drift effect not only changes sign with the direction of the toroidal field B, but also changes magnitude with B as well as other parameters. In the present model, the cross field fluxes due to the VB drift effect are treated as an additional power flow across the separatrix given by n T a T ' VB where E is the inverse aspect ratio, aT/a6 is the poloidal temperature gradient in the SOL just outside the separatrix, S is the plasma surface area (-rR), and the other symbols have their usual meaning. Depending on the direction of B, this term either adds to (ion V B drift toward the X-point) or subtracts from PsEp to determine the threshold power for the L-H transition:
where PsEp is the power flowing across the separatrix and P& is the power required for the transition in the absence of the V B drift effect, such as in the case of a balanced double-null configuration, where the VB drift effect has the opposite sign at the two X-points and cancels. We do not know at present how the T T.N. Carlstrom, et al.
EXPERIMENTAL RESULTS
In order to test this hypothesis, PsEp was measured during a toroidal field scan in the reverse B configuration, where the ion VB drift was away from the X-point. The heat pulse from a sawtooth crash often triggers an L-H transition and this can complicate the threshold power measurement. To suppress sawteeth and eliminate this effect, neutral beam heating was used during the plasma current ramp up to impede current penetration and maintain the central q above 1. The neutral beam power was modulated at various duty cycles in order to obtain fractional beam power resolution as previously reported In an attempt to assess the impact of some of these effects, a heavy gas puff was used just prior to the transition, and in another discharge, the X-point height was brought close to the target plate. The intent was to lower the temperature near the X-point and increase the poloidal temperature gradients. In both cases the power threshold increased as shown in Fig. 1 . This would be expected if the magnitude of the VB drift effect increased and the detrimental aspect of the effect had to be overcome with more power. These techniques had the opposite effect on the power threshold in the forward B case, where a heavy gas puff or a low x-point height decreased the power threshold [5, 6] . These results would be expected if the beneficial aspect of the VB drift effect increased.
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On a few discharges, the early neutral beam power was insufficient to suppress sawteeth and they developed shortly after current flat top. These sawteeth can trigger L-H transitions at substantially lower power levels than what is required without sawteeth. For instance, the sawtooth triggered transition shown in Fig. 1 at 1 .6 T occurred at a power level approximatery 2 MW lower than the non-sawtooth triggered case. This indicates that it is important to consider the power flow to the edge plasma due to a sawtooth crash when establishing the true power threshold.
We develop a simple model to estimate an equivalent sawtooth power:
PST = AW/t where PST is the power at the plasma edge due to the sawtooth crash, AW is the change in plasma energy inside the sawtooth inversion radius that is deposited in the outer regions of the plasma, and t is the time scale for the release of the energy to the plasma edge. We assume that the energy density profile before the sawtooth crash is:
)a where wo is the central energy density, a is the plasma minor radius, and a is a profile factor. Taking a = 2 , the measured total stored energy, an inversion radius 
SUMMARY
The H-mode power threshold has a weak but positive BT dependence when the ion VB drift is away from the X-point, in contrast to the nearly linear BT dependence when the ion VB drift is toward the X-point. This indicates that geometry plays an important role in the H-mode power threshold scaling.
It is proposed that the ion VB drift effect on the H-mode power threshold is due to 
